Abstract Background -The effect on subsequent respiratory function of spinal stabilisation for scoliosis in Duchenne muscular dystrophy is unclear. In order to clarify this clinical problem, changes in the forced vital capacity of a group of children with Duchenne muscular dystrophy who had undergone spinal surgery were measured and compared with a group of children with Duchenne muscular dystrophy who had not had surgery. Methods -In this retrospective study 17 boys with Duchenne muscular dystrophy who underwent spinal stabilisation at a mean age of 14-9 years (surgical group) were compared with 21 boys with Duchenne muscular dystrophy who had not had surgery (non-surgical group). The mean (SD) Cobb angle of the surgical group at 14-9 years was 57 (16.4)0, and of the non-surgical group at 15 years was 45 (29.9)°. Forced vital capacity expressed as percentage predicted (% FVC) was measured in total over a seven year period in the surgical group and over 6 5 years in the non-surgical group, and regression equations were calculated. Survival curves for both groups were also constructed. Results -No difference was found between spinal stabilisation (surgical group) and the non-surgical group in the rate of deterioration of % FVC which was 3-5% per year. There was no difference in survival in either group. Conclusions -Spinal stabilisation in Duchenne muscular dystrophy does not alter the decline in pulmonary function, nor does it improve survival.
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Background -The effect on subsequent respiratory function of spinal stabilisation for scoliosis in Duchenne muscular dystrophy is unclear. In order to clarify this clinical problem, changes in the forced vital capacity of a group of children with Duchenne muscular dystrophy who had undergone spinal surgery were measured and compared with a group of children with Duchenne muscular dystrophy who had not had surgery. Methods -In this retrospective study 17 boys with Duchenne muscular dystrophy who underwent spinal stabilisation at a mean age of 14-9 years (surgical group) were compared with 21 boys with Duchenne muscular dystrophy who had not had surgery (non-surgical group). The mean (SD) Cobb angle of the surgical group at 14-9 years was 57 (16.4)0, and of the non-surgical group at 15 years was 45 (29.9)°. Forced vital capacity expressed as percentage predicted (% FVC) was measured in total over a seven year period in the surgical group and over 6 5 years in the non-surgical group, and regression equations were calculated. Survival curves for both groups were also constructed. Results -No difference was found between spinal stabilisation (surgical group) and the non-surgical group in the rate of deterioration of % FVC which was 3-5% per year. There was no difference in survival in either group. Although the survival curves suggest that nonsurgical patients live longer than surgical patients, there is no statistical difference between these curves.
FALL IN % FVC WITH TIME
In the surgical group the similarity of the values of % FVC at the time of surgery of both the preoperative regression line (42 8%) and the postoperative regression line (42 6%) indicates that these regression estimates form a continuum and display no suggestion of bias. The estimates of both total surgical and total nonsurgical regression lines were also not statistically different at the time of surgery. No significant differences were found between the following regression lines for % FVC decline versus time: (1) preoperative versus postoperative surgical groups; (2) preoperative and postoperative surgical groups versus total surgical group; (3) preoperative and postoperative surgical groups versus non-surgical groups above and below 15 years of age; and (4) total surgical group versus total non-surgical group.
RATES OF DETERIORATION
In the non-surgical group the rate of decline in % FVC was 3-22% per year. In the surgical group the rate of deterioration -that is, the slope in the three surgical group regression equations (% FVC fall per year=4 12%, 5-34%, and 4-27% for preoperative, postoperative, and total surgical group patients, respectively) -indicate a mean decrease of 4-6% in % FVC per annum throughout life. Although the postoperative value of 5-34% suggests a more rapid decline in % FVC when compared with non-surgical and preoperative patients, there was no statistical difference between these rates of deterioration (fig 2A and  2B ; regression equations are given in table 2). Years before and after spinal surgery 8 10 Figure Previous studies have evaluated % FVC versus the age of the patient with Duchenne muscular dystrophy,'021 but an inherent problem in the analysis of the rate of decline in % FVC in Duchenne muscular dystrophy is that patients vary both in the age of onset of the % FVC decline and in the time of death. The regression of % FVC versus age, though commonly performed, therefore risks the bias of multicolinearity. Elapsed time, rather than age, is therefore used so that a valid comparison can be made between the surgical and nonsurgical groups. In the present study no significant difference was found in the rate of decline in % FVC between the surgical and non-surgical groups or between the preoperative and postoperative periods. In addition, at the time of surgery (age 14-96 years) no difference was found between the % FVC of the surgical and non-surgical groups. This implies that, from a respiratory viewpoint, both groups were highly comparable throughout the period of evaluation. However, peak expiratory flow rates are not the optimum method of monitoring lung function in children with neuromuscular disease. In these children there is an interplay of several physiological forces during PEF measurement with differing effects -impaired force and velocity of expiratory muscle contraction due to muscle weakness with resultant reduction in expiratory flow, a reduction in the maximum inspiratory lung volume with a subsequent fall in lung static recoil pressure and therefore peak flow, and a rise in lung static recoil pressure per unit lung volume secondary to a decrease in lung compliance. The latter effect will increase driving pressure and peak flow rate." '4 In the effort independent portion of the expiratory flow volume loop maximum flow rates are obtainable over much of the vital capacity.6 For these reasons, inspiratory measurements may be a more sensitive indicator of deteriorating respiratory muscle strength. The inspiratory flow generated will depend on the ability of the inspiratory muscles to lower pleural pressure, and the increase in lung compliance will reduce inspiratory flow rather than help as on the expiratory limb."4 Inspiratory capacity measurement is also potentially useful as it represents the power of the inspiratory muscles to overcome the elastic recoil pressure of chest wall and lung.6
COMPARISON WITH OTHER STUDIES
The findings of the majority of studies are not in agreement with those of Galasko et al" and report no significant improvement or stabilisation in lung volumes after spinal surgery in patients with Duchenne muscular dystrophy.' 12 The results of the present study support this view, and the strength of this study lies in two major factors. Firstly, the close comparability of pulmonary function in both surgical and non-surgical groups during the preoperative evaluation period allows precise comparisons of the effect of surgical intervention. Secondly, the frequency of pulmonary function testing in both preoperative and postoperative periods enables the rate of deterioration of pulmonary function in both patient groups to be clearly defined.
The rate of deterioration of % FVC was approximately 3-5% per year in this study. This is in keeping with the findings of Shapiro et al." Unlike the report of Galasko et al, " no difference in survival rates between the surgical and non-surgical groups was noted in this study and the mean age of death was similar to that of Smith et al.7 In this study (fig 1) it may appear as if survival is better in the non-surgical group when the curves are compared at their extremes. However, no statistical difference in survival was found between the two groups. The apparent improved survival in the non-surgical group is due to the imprecision inherent in the calculation of the two curves when, in the older age groups, the sample size is relatively small and survivors are few.
In conclusion, there is general agreement that spinal stabilisation is important in improving the quality of life and facilitating nursing care in children with Duchenne muscular dystrophy.5 ' 
